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Purpose: Written materials are frequently used to provide education to stroke patients and their carers. However, poor 
quality materials are a barrier to effective information provision. A quick and reliable method of evaluating material quality 
is needed. This study evaluated the interrater reliability of the Suitability Assessment of Materials (SAM) checklist in a sample 
of written stroke education materials. Methods: Two independent raters evaluated the materials (n = 25) using the SAM, 
and ratings were analyzed to reveal total percentage agreements and weighted kappa values for individual items and 
overall SAM rating. Results: The majority of the individual SAM items had high interrater reliability, with 17 of the 22 items 
achieving substantial, almost perfect, or perfect weighted kappa value scores. The overall SAM rating achieved a weighted 
kappa value of 0.60, with a percentage total agreement of 96%. Conclusion: Health care professionals should evaluate the 
content and design characteristics of written education materials before using them with patients. A tool such as the SAM 
checklist can be used; however, raters should exercise caution when interpreting results from items with more subjective 
scoring criteria. Refi nements to the scoring criteria for these items are recommended. The value of the SAM is that it can be 
used to identify specifi c elements that should be modifi ed before education materials are provided to patients. Key words: 
health education, interrater reliability, patient education, SAM, stroke, written education materials, written information
The importance and benefi ts of providing patients and their carers with education are widely acknowledged.1 Written patient 
education materials are frequently used by health 
professionals and desired by patients,2–4 and they 
offer benefi ts such as portability and message 
consistency.5 Additionally, patients are able to read 
information at a time and speed that are suitable 
for them, choose how much information they 
receive, refer back to information as needed, and 
share information with family members who were 
not present during the consultation.5–7 Health 
care professionals are encouraged to use written 
education materials with patients to reinforce and 
supplement information that is provided orally.8,9 
When only oral information is provided, much of 
that information is forgotten.10–12
Stroke patients and their carers need to receive 
information on a wide variety of topics and at 
all phases of the recovery process.13 Information 
can assist individuals to understand what has 
happened, cope with the consequences, know 
what secondary stroke prevention behaviors 
to perform, and facilitate self-management of a 
chronic condition. Providing information to stroke 
patients and their carers has been found to improve 
patient and carer knowledge and aspects of patient 
satisfaction and to reduce patient depression.14 
Clinical guidelines for stroke care now recommend 
that all patients and their families be offered 
information that is tailored to their needs.15 
The majority of stroke patients and their carers 
would like to receive written information,16,17 
although dissatisfaction with the quality of the 
written materials provided has been identifi ed as a 
barrier to adequate stroke education by patients,18 
carers,18 and stroke health professionals.19 Despite 
the reading diffi culties that are often experienced 
by patients with aphasia, Rose et al20 examined 
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the information preferences of 40 patients with 
aphasia and found that most wished to receive 
written materials.
For all patients, written health education 
materials can only be of benefi t if they can be 
understood by the recipient. However, for patients 
with stroke, various impairments, such as aphasia 
and visual and perceptual diffi culties, can occur 
after a stroke and have a impact on the effectiveness 
of patient education. Therefore, consideration 
of the content and design characteristics of the 
written materials that are used with stroke patients 
is particularly warranted.16,21 Written stroke 
materials are often presented at a reading level 
that is higher than that of the target audience.21–23 
However, other factors such as the design, layout, 
content, graphics, and overall presentation of 
the material play an essential role in determining 
whether the materials will be understood and used 
by those who receive them.24 A study by Eames 
et al16 indicated that stroke patients identifi ed 
factors relating to the type of language, font size, 
color, and graphics as important in facilitating 
comprehension of written stroke materials.
Few published assessments have been designed 
to evaluate the suitability of written health 
education materials.25–27 One of the most widely 
used assessments is the Suitability Assessment 
of Materials (SAM) checklist.28 Despite its use, 
details of the interrater reliability of the individual 
items of the SAM have not been published. This 
information may assist health care professionals 
in making an informed decision about using the 
SAM to determine whether written education 
materials are appropriate for their target audience. 
The aim of this study was to evaluate the interrater 
reliability of the individual items and overall 
rating of the SAM for a sample of written stroke 
education materials.
Methods
Procedure
A range of written stroke education materials 
was gathered as part of a study17 that aimed to 
determine current practice in the provision of 
written stroke information to stroke inpatients 
and their carers. Participants in that study were 
recruited from a large metropolitan hospital in 
Brisbane, Australia, and copies of the written 
stroke education materials that were provided to 
patients and carers throughout patients’ hospital 
stays were obtained. The suitability of these 
written materials was independently rated with the 
SAM by 2 researchers (T.H. and K.M.), who were 
experienced in using the SAM and were experts in 
the suitability of written health education materials.
Suitability Assessment of Materials
The SAM consists of 22 individual items that 
are grouped under 6 categories: content, literacy 
demand, graphics, layout and typography, 
learning stimulation and motivation, and cultural 
appropriateness. Within these categories, individual 
items are given a rating of not applicable, 0 (not 
suitable), 1 (adequate), or 2 (superior) according 
to how well they meet the criteria for each item. 
The ratings for each item are then summed to 
yield a total SAM score. This is then converted 
into a percentage score by dividing the total SAM 
score by the total possible score for that particular 
material. The percentage scores are then used to 
classify the materials as unsuitable (0%–39%), 
adequate (40%–69%), or superior (70%–100%).
Written materials
A total of 25 stroke written education materials 
were rated. In terms of overall size, when folded out, 
12 were A4 (standard business letter size: 11.7 × 
8.3 inches), 8 were A3 size (twice the size of A4), 
and 5 were A5 size (half the size of A4). Two were 
double-sided A4 sheets, 10 were booklets (bound 
documents containing between 5 and 27 pages), 
7 were brochures (single-sheet A4 documents with 
fold-out sections or A5 folded documents), and 6 
were information sheets (folded A3 documents). 
When content was considered, materials were 
grouped as containing either general or specifi c 
stroke information. Seventeen materials provided 
general stroke information, such as what a stroke 
is and the causes and management of a stroke, 
while the remaining 8 contained information 
about specifi c stroke-related impairments, such as 
aphasia or emotional disturbances after a stroke. 
Seven materials were published by a national 
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stroke organization, 5 by the hospital, and 13 
by state stroke organizations. Thirteen materials 
were printed in color, with the remainder in black 
and white. Of the 25 materials, 16 were printed 
on glossy paper, and of the remaining 9, 6 were 
printed on plain paper and 3 had glossy covers 
with matte inner pages.
Data analysis
Data were analyzed using STATA, version 11 
(StataCorp, College Station, Texas), and interrater 
reliability was determined by calculating the level 
of agreement (percentage agreement) and weighted 
kappa values for each of the individual SAM items 
and the overall category (unsuitable, adequate, 
superior) that was assigned to each written material. 
Weighted kappa values were interpreted according 
to the cutoffs described by Viera and Garrett29: values 
between 0.81 and 0.99 indicate almost perfect 
agreement, values between 0.61 and 0.80 indicate 
substantial agreement, values between 0.41 and 
0.60 indicate moderate agreement, values between 
0.21 and 0.40 indicate fair agreement, values 
between 0.01 and 0.20 indicate slight agreement, 
and values less than or equal to 0 indicate agreement 
that is less than chance.
Results
Table 1 shows the percentage total agreement 
and weighted kappa values for each of the 
22 individual SAM items and the overall SAM 
category for the 25 rated materials. Of the 22 SAM 
items, there was 100% total agreement for 7 of 
the items, agreement between 95% and 99% for 
8 items, between 90% and 94% agreement for 
4 items, and less than 90% agreement for 3 items. 
For the overall SAM category, the percentage total 
agreement was 96%.
According to the weighted kappa values, there 
was almost perfect agreement (values between 
0.81 and 0.99) for 7 items, substantial agreement 
for 3 items (values between 0.61 and 0.80), 
moderate agreement for 1 item (value between 
0.41 and 0.60), and fair agreement for 1 item 
(value between 0.21 and 0.40). Three items had 
a weighted kappa value of 0.00, which indicates 
that there was nil agreement better than by chance 
Table 1. Percent total agreement and weighted 
kappa values for the individual SAM items and the 
overall SAM category
SAM item and description
% Total 
agreement
Weighted 
kappa value
1. Content
 a. Purpose is evident
 b. Content about behavior
 c. Scope is limited
 d. Summary or review included
 98
100
 96
100
0.86
1.00a
0.76
1.00a
2. Literacy demand
 a. Reading grade level
 b. Writing style, active voice
 c. Vocabulary uses common words
 d. Context is given fi rst
 e. Learning aids via “road signs”
100
100
 94
100
 96
1.00a
1.00a
0.65
1.00a
0.00b
3. Graphics
 a. Cover graphic shows purpose
 b. Type of graphics
 c. Relevance of illustrations
 d. List, tables, etc. explained
 e. Captions used for graphics
 93
 88
 90
 50
 98
0.29
0.49
0.79
0.00b
0.83
4. Layout and typography
 a. Layout factors
 b. Typography
 c. Subheads (chunking) used
 98
 92
100
0.88
0.84
1.00a
5. Learning stimulation, motivation
 a. Interaction used
 b.  Behaviors are modeled and 
specifi c
 c. Motivation – self-effi cacy
 99
 98
 96
0.95
0.90
0.90
6. Cultural appropriateness
 a.  Match in logic, language, 
experience
 b. Cultural image and examples
 Overall SAM category
 88
100
 96
0.00b
1.00a
0.60
a Kappa value of 1.00 indicates perfect agreement between 
raters better than by chance.
b Kappa value of 0.00 indicates that the observed and expected 
percentage agreement between raters was equal to chance.
between the observed and expected percentage 
agreement for the items. The remaining 7 items 
had a weighted kappa value of 1.00, indicating 
perfect agreement between raters better than by 
chance.29 The weighted kappa value of the overall 
SAM category was 0.60, which indicates moderate 
agreement.
Discussion
This study revealed that the majority of individual 
SAM items had high interrater reliability, with 17 
of the 22 items achieving substantial, almost 
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(literacy demand) had a weighted kappa value of 
1.00 and a total percentage agreement of 100%, 
which indicates agreement better than by chance; 
it is rated by using an objective rating criteria, 
namely, a reading grade level that is calculated with 
a readability formula.
Other items that had kappa scores below 0.80 
include 1c (scope), 2c (vocabulary uses common 
words), and 3c (relevance of illustrations). As 
with items 3a and 3b, there is an element of 
the scoring criteria for each of these items that 
requires the rater to make a subjective decision, 
and therefore, the ratings may be infl uenced by 
characteristics particular to the rater. Three items 
(2e, 3d, and 6a) had a weighted kappa value of 
0.00. The total percentage agreement for these 
items ranged from 50% to 96%. Weighted kappa 
value is a function of the difference between the 
observed and expected percentage agreements 
for an item.29 It takes into account the size of 
each disagreement and assigns weights for these 
ratings where agreement cannot be observed. 
A kappa value of zero indicates that for these 
items, the observed and expected percentage 
agreement values were equal or any agreement 
observed between raters was equal to chance. 
Similarly, the rating for the overall SAM category 
had a high percentage total agreement (96%) 
and a moderate weighted kappa rating (0.60), 
indicating that a moderate portion of agreement 
between the raters was due to chance.
The SAM enables a numerical score (in percent) 
to be calculated, and this score is then used 
to determine the overall category (superior, 
adequate, or not adequate) to which the material 
that is being evaluated belongs. However, focusing 
on the total score or the category may not be the 
most benefi cial way of using the SAM. Regardless 
of whether the SAM is being used to evaluate 
existing written material or to modify material 
while it is being developed, the value of this tool 
is that it can be used to identify which specifi c 
elements of the material are not suitable. Once 
this is known, these elements can be modifi ed 
before the material is provided to the target 
audience. For example, a simple modifi cation—
such as changing font size, font type, or not using 
all capitals—can alter the rating for item 4b from 
not suitable to superior.
perfect, or perfect weighted kappa value scores. 
The overall SAM category achieved a moderate 
weighted kappa value of 0.60. These fi ndings are 
comparable to those of Rees et al,30 who analyzed 
prostate cancer education materials and reported 
weighted kappa values ranging from 0.20 to 1.00 
for SAM items, and those of Kaphingst et al,31 who 
reported high interrater reliability (r = 0.88) of 
the SAM when it was used to evaluate colorectal 
cancer Web sites. However, because no further 
interrater reliability details were reported in these 
studies, a detailed comparison with the results of 
this study is not possible.
In this study, there was a trend for items that 
had more subjective rating criteria to have a 
larger variation in the scores given by the raters 
than items that were scored by using more 
objective criteria. This is in keeping with Wallace 
et al32 who cautioned researchers about using 
the SAM to evaluate the suitability of written 
health information materials as they believed 
that different raters may produce different results 
because of the subjective nature of the criteria 
for some items. Item 3a had the lowest weighted 
kappa value of 0.29, indicating fair agreement. 
This item relates to the cover graphic; to achieve a 
superior rating, it must meet the following criteria: 
is friendly, attracts attention, and portrays the 
purpose of the material to the audience. Item 3b 
(type of graphics) has scoring criteria similar to 
those for item 3a and had a weighted kappa value 
of 0.49, which indicates moderate agreement. To 
achieve a superior rating for this item, illustrations 
used must be simple, adult-appropriate line 
drawings/sketches and should be familiar to the 
viewers. Both of these items require the rater to 
award a score based on a subjective judgment of 
the relevant criteria.
Determination of whether something is friendly, 
attracts attention, is adult appropriate, or is 
familiar to viewers is highly subjective and is likely 
to be infl uenced by many factors, including the 
rater’s sociodemographic and cultural background, 
clinical experience, and knowledge of the target 
audience. Both these items had relatively high 
total percentage agreements of 93% and 88%, 
respectively. The weighted kappa values indicate 
that this percentage agreement was largely due 
to chance. In comparison, an item such as 2a 
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Paul et al25 developed a checklist to assess the 
content and design characteristics of written 
materials and have shown it to be a valid tool. 
Forty-eight experts rated the checklist and also 
rated and ranked a series of pamphlets (designed 
to display the checklist in an applied form) along 
with 30 lay people. The concurrent validity of 
this checklist was confi rmed as experts rated 
97% of the items included in the list as important 
for developing quality written materials. This 
checklist includes broad categories similar to those 
of the SAM, but the creators have attempted to 
include more objective rating criteria to ensure 
consistency between raters. For example, despite 
still including a statement relating to “relevant” 
illustrations, the criteria for evaluating graphics 
also include points relating to the use of color 
and symbols. These criteria are easily identifi ed 
by the rater as present or not present. Refi ning 
the scoring criteria for the SAM items that had 
weighted kappa values below 0.80 may result 
in improved interrater reliability of these items, 
and reassessment of the interrater reliability 
after the scoring criteria have been modifi ed 
for the problematic items is important. Because 
psychometric properties, including interrater 
reliability, of Paul et al’s checklist25 have not been 
evaluated, a comparison of its properties with the 
SAM would be useful.
The materials that were evaluated in this 
study were stroke specifi c, which may limit the 
application of this study’s results to materials that 
are targeted to other populations. However, even 
though all materials rated for this study were 
stroke related, they varied according to format, 
type of source, and target audience (ranged from 
targeting patients alone to providing information 
for family and/or carers). The content of the 
materials ranged from general stroke information 
to specifi c impairment information. It should be 
noted that both raters in this study are experts 
in the fi eld of written health education materials 
and that the interrater reliability of the SAM items 
may be lower when it is used by less experienced 
raters. Health care professionals typically receive 
very little, if any, training in the preparation or 
use of health education materials.33 Exploration 
of additional psychometric properties of the SAM 
would also be valuable.
The potential advantages of providing written 
education materials to patients and their carers 
are not maximized if the written materials are 
not suitable either in terms of their readability 
or factors relating to design, layout, content, and 
presentation. All of these factors play key roles 
in determining whether the materials will be 
used and understood by the target audience.24,26 
It is important to assess the suitability of written 
materials prior to their use with patients and 
carers. The SAM is a quick and simple tool that 
can be used to do this, and this study indicates that 
the majority of the SAM items have high interrater 
reliability. However, raters should exercise caution 
when interpreting results from items with more 
subjective rating criteria (such as items 1c, 2c, 
3a, 3b, and 3c). It is important that the ratings of 
the individual items are considered ahead of the 
overall category, because a material may achieve a 
superior rating overall, despite some key items—
perhaps relating to content and literacy—being 
rated as unsuitable.
Whether the SAM is used during evaluation 
of existing resources or during the development 
of new ones, it can assist in the identifi cation of 
specifi c elements that are not suitable and require 
modifi cation. Modifying problematic elements 
of written education materials and piloting 
them with the target audience are important 
for facilitating recipients’ interest in, as well as 
understanding and recall of, the information that 
the material contains. Ensuring that stroke patients 
and carers are provided with quality written 
education materials is a goal for which all health 
professionals who are involved in the care of stroke 
patients should strive.
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